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CLAIMS J 


1. A resir.-encapsulated semiccr.durtcr device us--- 
a lead frame which is shaped ir. accordance wi,h a two-step 
etching process to a body wherein a thickness of in.-.er 
leacs is less than 5fc „ zf t , e ^ ^ 
==-=risir.g: 

inner leads having -.he thickness less than, -.ha- of the 
lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thinness with the lead frame 
blank, the terminal columns possessing a cclumn-shaped 
configuration which is adapted t= be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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surfaces incl-dinc a f<-. t 

- r -« sur.ace, a second surfac* 

third surface and a fourth sur'ac - e 

- ,e - - rst s-.rfa-= • - 

f " UShed w4th ° ne « a ---*«c« of a remaining PO::ic , "JW. 
inner lead having the sane thickness „ ith rhs 
blank while being opposed to the second sur: 
. of the third and fourth surfaces having a : 
depressed toward the inside of the inner lead. 

2- A resin-encapsulated semiconductor device us.no 

a lead frame which is shaoed in a-— • 

£ n=e s. two-steo 

etcnmg process to a body wherein a „, . 

:es - s is less than - e - .... , 

" w - — e ^eaa frame blank, 

corner i s * • 

ir..,er leads having the thickness less than that of th . 
lead frame blank; and 

~~° :rir -' 1 »■■-<»-■->■ conn.c-.ed „ 5h . 

the -.e.- B i„ al colu .,, s possessin ,. a colu „„. shaped 
"nfiocr.Uon „ hich is „ aptea te b> electric>iiy cMnected 
to .„ e,-.. r „ ai circuit , th , terminaJ ^ 

ccup led „ cne inner leads ln t air#cUon ^ ^ 

thic k n.„. wis . direction poruon. ef top e „ as of 

the « raiinal co:u „„ s being expose(f m outside ^ 

"Sin ..nc.psui.ee. e.ch inner ie.o po !s . ssin , . rectan , ul „ 
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cross-section and havi.no -'o— 

? -o— s.r.aces including £ :*irs: 

surface, a second sv:face, a c .._.- 

w scj a no a feu 

surface, the first surface bein, f:, shed w ,. h g _ ; ^ 

= -* * remaining portion of the inner lead havinr S£ -- 
^ess ,ith the lead frame ^, h: : e be _ msM 7. 
tr.e second surface, and each of ,, e r ,, r , £ _ 

surfaces having a concave shape depressed toward the inside 
cf the inner lead. 


2- The resir.-ercaos--*-^ 

• - £S --==-=uctcr device as 

claimed in claims 1 o- 2 u*>» — <- - 

^ >..= .e.n a semiconductor chip i s 

received inward of the ----- •«--« = _ , 

-e=_s, and electrodes of the 

semiconductor chio a- e p " <=• 

-? a-e e. c c .. v connected to the inner 

:eads through wires, respectively. 

<• The resin-encapsulated semiconductor device as 
clawed in claim 3, wherein the lead frame has a die pad, 
*r.d the semiconductor chip is mounted onte the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
ir.ner leads using a reinforcing fastener tape. 

6- The resin-encapsulated semiconductor device as 
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cla^d in claims 1 or 2. w herei , the ...^ 
-«,ened by ,eans of insulating g ,, esive ^ ^ 
surfaces of the inner leads on cne surface _ ."" 

--•e electrons are located, a,, - h . electrcdes = f 
s^.iccnductcr chip are electrically .connected to 
surfaces of the inner leads throe- wires, respectively. 

The resin-encapsulatec semiconductor devW as 
C:elaed " ^ 1 - >' the se,ico.nduct=r chio < s 

— = to the second surfaces of the inner leads , y ,„ ?s 

-..srary to be electrical 1 v c-^-a — - 

■ — y Cv....s..eo to tne i.-.ner leads. 

."DETAILED DESCRIPTION Or THE INVENTION J 
.'FIELD Or THE INVENTION) 

P.-.s.nt lRw . tloB r . UtM „ t rejjin _ 

re=,i.-„.«.,t fcr .„ increa5e .„ :h . „ urie _. cf terminjjs 

proM. ms „ hich .... e . u ,. d ,„ associa:io „ with 
position shift .„„ cop2 a „ aricy ot an eytet Jee<J> 

[DESCRIPTION OF THE PRIOR ART) 

FIG. 15C., shows the configuration of a generally 
-en resin-encapsulated semiconductor device (a plastic 
lead frame parage,. T he shown resin-encapsulated 

semiconductor device includes a die pad ,512 having a 
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" zs « nn .c-.. a « 

.... . * - — « = --Sr _ 5S=S 

r- Si "S "30 for electrical'v 

tips of ::, e ian . r 2eads :J . ' ? 

...e ocn:;-: pad if:: 

se.-.i conduct c r c ~ • -> 

? ard £ -"in :s<c encass-a-- 

semiconductor chip :52c cc p — ... . 

p — "« semtco.iduc ~- ■ D 

i52? from external stresses a—- 

wc^anma.-.ts. This res- — 

encapsulated semiconductor devic- 

c.er -oi;-;; - - - - e 

se-iccncucccr chip 1S 20 =- - 
"anucactured by e.-.capsulati-- co _, 

....... . * - a ••--ccna-jctor chip 2520 

- -••--"•-«?••-:.-..«« semiconductor 
=ev-ce, :he number of th e - 

- ' ner -eacs " 5 • -5 «- , - 

~- --e ss.idi.-sg pads i 52 : cf . 

«a.ccr.d U:: . r chip 2520. 

------ :5fb) shows zhe con" — 

" M c:f a monolayer lead 
-ra.T.e used as a- assembly memo-- — 

' re -••^-•-•ncap,»i. ted 

se^concuctcr device shown in p - - 5 . . K , 

% ^5o. such a lead frame 

-nc-uoes the bending o ad * oy 

i .or mountino the 

semiconductor chip, the inner leads 1512 -o h.-.i 

u * >-o oe electrically 

=on,.= : , a te t , e semicono .. JCtor ch;? _ the ou;er ^ 
-*»«. 4 . Blth t , e inn „ ;esds ;M2 and is =o ^ 

.l.«««.lly connect te t , e issociated ^^^^ 
«« da„ bat5 !5!< s . rvs „ 9 ^ a ^ ^ 

•*.p..l«i„, t ,e .„ leoBdlleter chip uith wiB _ aM a 

15 J5 s erving to 5upport the antire im<) ^ 
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Such a lead frame is formed from a h- c ^ v 

- w< ■ :ve rzzzi 

such as a cobalt, <2 alioyfa Ki-r e a :- = y.. cccoe— 
alloy by a pressing working process or a- e---< 

" r '"-r5 5 . 

F13. 15!b)(0 } i s a cress-sect ional view -.>.- ..... . 

w = . . r . r. r 

line ri--2 of ."G. 15(b) K ) . 

r.ece.-.ciy, there has bee- growing demand f- r c.-.e 
«ini.-.uri=.ti« and reduction in thickness of res.n- 
er.cacsulated semiconductor device employing lead frames 
like the lead frame (plastic lead frame package; and the 

i-crease cf the number of termi-a'c ~< ...... . 

c. -ss-n-er.rapsu.ated 

semiconductor packace as ee • - 

e - e ' apparatuses are 

-ir.iaturired progressively and the degree of the 
integration of semiconductor devrce increase progressively. 
Thus, recent resin-encapsulated semiconductor packace, 
Particularly cued plate package f£T?s 5 and thin ouad flat 
Packages (TOFPs, have each a greatly increased number of 


pins 


Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead fra.es 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a 2arg e number of 
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Pins a,e f 4S , icK , a by s , b; « c ^. , . ^ ^ # ^ 

working. 

etching process for fcrr.rr.g e ; „, 
--"•e inner 2ead , w-;: be -„ =rib . d , er5 , r£ ,. a . 
reference :o r:c. 2 «. rirsc, a = :??e; a:icy „ A2 ...J 

"'^ ^ Cf 3 -- hiCi -» - or C .23 « a ^ 

fr«. bl.„ k mo , is cleaned ? erfect: y , m . i4fa| ,. r , e _ 

* Photoresist, such as s w Stsr - £: ; ub , e 

e .cse.n p.-.otcresist 

containing potassium die- -« - 

=s = sensitive agent, i s 

spread in photoresist fil-s * i2~ _ .u a 

-e_ .he -=:o: surfaces P f 


-r.e thin £s shown in r:3. :< ; = ; 

-"hen, the photoresis: 


=re exposed, through a 

-ask of a predetermined oa--*-- -->•>•• 

• -o lrgr.t emitted by a 

•-.i=h-pressure mercury ie-o, a--' -- a -»,.■„ . 

* deV ' l0Per = » . P.«.r„.«l 

*»*«...... f 11. :oe „ ahow , „ r;G ;<(c) ^ 

Proc.as. a „ ashin , pro „ ss >nd ^ tKen ^ 

contain, f .„ le cMorid . „ , ^ ^ 

»P--a y . a a 9 ai nst the silll sh „ ; £<> ^ 

portion, the t , in ;<!0 ne( coated 

p.tt.raad p„o t o« sisc ;0J0 so chat , nner ^ 

pr.=.«™ ir .. d ,„ d shap „ ... Jormea ^ j))ewi> ^ 
14 (d) . 
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?hen - the P"-««.d resist > s a . e 

:<:e:. Pr.d. t .r»:..,, d ,.,„ =; ; .. e ' 
5 by •-•-•« 6:c ^9 Process 

o e; , ? , ashes a , d 4rlM> an ashesiue ?oiy; ;' i ;";"'. i ;; : ; r 

=<= "-he isr.tr iescs ; e , ....,.,„„ "* 

be .. . -"-or.. pre=«terr.ir., d :ei tars ... 

*~ »«- be. .„« the «. pad de=resses ^ _ 

'■' •••• - 

• = »*.«*.. lM<1 ;raDes . , iRe# 

3 "—° c " " «!.ou„ fig. 

r -.-.e etc.-;.-.; process. ,- . . „ (H „ 

' -s sa*,d, when the 
. , . * r,e - ea ° frame 

••= s a -ne-and-space shaoe, t-.a- -k„ 

,• . . • C * * he s -^-est possible 

~ ciS between the lines a-e -w a 

e ...-.CKness of the thin sheet From -w • 

*o»*». the oute- lead h ■ ^ °' 

gene , an 3 f»ici.nt strength, 

generally, the thickness of - h4n eK 

0 ... w " e ' hln sheet »u.t be about 

mm or above r.,,--K~ 
Iead rur.her.ore, th# width of chg .^^ 

leads must be in the range of 7 0 to 80 D m fn 

. f ° r succ essful 

** bonoi "9. When the etching orocess as n , 

_ T * • ocess as illustrated -n 

;;;; t u , is emp!oved in ;4bt — • — . . thin 
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fir.e tips thereof ore arranged at a pitch of abcut : 
ax! 

However, recent T.:r.: e :::s --esir.-er.capsula: 
serr.iccr.ductcr package requires i-.-.er leacs arra.-.red 
Pitches in the range cf C.12 :: ;. 15 . T .,. :£r S7r5:i5r 
C.lcS --. When a lead frac.e :s fabricated by prccessm; 
thin sheet of a reduced thinness, the strength cf t 
outer leads cf such a lead frar.e is not large enough 
withstand external forces that .-.ay be applied thereto 


the subsequent processes 


•r 


&r. asser-ling prore: 


and a chip mounting process. Accordingly, there is a lin-.: 
tc the reduction of the thickness cf the thir. sheet t 
enable the fabrication of a -i.-.ute lead frame havi.-.g fir 
leads arranged at very sr.ali pitches by etching. 

An etching method previously proposed to cvercorr 
such difficulties subjects a thin sheet to an etchin 
process to for. a lead frame after reducing the thicknes. 
of portions of the thin sheet corresponding to the inne: 
leads of the lead frame by half etching or pressing to font 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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is unsatisfactory. zhe < 

cs .a.^Ow be fcr.T.e z ; - 

f-ctr.ess and a dimensional accuracy r*c 
" 3d -rarr.e accurately f 0 * b ~~--~ 

w — r , c.C 

P-ace.-r.aki.-.c process must be receated tv- . 
t£brica:;- 5 process intricate. 


-Peat a piatemaking process twice -her. the 


s else r.ezess-zy 

C " ° f th « ^ «*••-- --responding , s sh . ir ..,. 

-ads is reduced by half etching before subjecting the thi., 
sheer ~-c an etching Pro cess for f cr.irg . -_ he lead fr ^ 
which also .axes the lead : r£ , e iacricati,: , rcce ss 
intricate. Thus, .his previously proposed etchinc .echod 
•-•=-- yet been a??lie ~ zz - ractic .. ^ 
fabricating processes. 


;S',-3J£CT .-CA77EP.S TO 3E SOLVED =y -, £ :NV r NT:0NJ 

Or. the other hand, because a pitch among inner leacs 
is cade .-.arrow as the number of terminals is increased, it 
is considered important to xnow whether a problem is caused 
or not in association w ith pcsitibn shm or Cepl . narlty q{ 

an outer lead when implementing a chip mounting process 
Accordingly, th . present lRv . atien h „ ^ ^ ^ ^ 

effort to solve the problems occurring in the related art, 
and an object of the present invention is to provide a 
resin-encapsulated semiconductor device capable of meting 
Che requirement for an increase in the number of terminals 


20 


«d resolving problem which are caused in assoc: 
Position shi- and copianaritv =: ou:4r ^ 

IXZ.-.XS TZ* SOLVING 7 HZ SUBJECT «7T£ = S , 

Acccrdir.g to one asoect -* - -« 

- • • f - - - 6 r. * 

«-e is Provided a resin-encacs.lated semi conduc: 

-ir.c a lead frame which is shaped "in acccrda,: 

tvc-s-.ep etching process to a body wherein a thi 

inr.r leads is less than that = f -_;, e Ieaci fr£ _ 

==.T?risi-c: ir.r.er leads havir.c -w,- k ... . 

- -'-..ess .ess 

= lead frame clan*; terminal columns i: 

==r..,e=ted tc the inner leads a.,d raving the sa,e - 
wi:h the lead frame blank, che terminal colons pc 
* «:•:=.,- shaped configuration, which is adapted 
electrically connected to an external circuit, the 
columns being disposed outside of -.he inner - e = c 
-r.ner such that they are coupled to the inner lei 
direction orthogonal to the thickness-wise di 
hereof, the terminal columns having terminal o 
-rrenged on top ends thereof, the terminal portion: 
made of solders, etc. and exposed to the outside be 
resin encapsulate, outer surfaces of the terminal c 
^so being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and having four surfaces including a 


11 


surface, a second surface, a third surface and a fo_ 
surface, the first surface being flushed wit- cr.e surf 
of a re.-..c_r.ing poitior. of cr.e inner lees havir.o the s 
thick-ess with the lead frame blank while be:.-.; ccccsed 
-he second surface, end each cf the third an- ------ 

svrzazes having a concave shape depressed toward t.-.e ins: 
cf the inner lead. 

According to another aspect of the present inventic 
there is provided a resin-encapsulated semiconductor cev; 
using a lead frame which is £ r.^z in accordance with 
tvc-step etching process to a body wherein a thickness 
ir.ner leads is less than that cf the lead frame blan, 
comprising: inner leads having the thickness less than th< 
cf the lead frame blank; and terminal columns integral; 
connected to the inner leads and having the same thicknes 
with the lead frame blank, the terminal columns possessin 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina. 
columns being disposed outside of the inner leads in c 
manner such that they are coupled to the inner leads in t 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular cress-section ar.d hav-.c f- 
surfaces including a first surface, a seccr.d surfsre, 
tnird surface and a fourth surfece. the first surface re- 
f lushed with one surface of a remaining ccrticr. cf th- 
inner lead having the se.r.e thtc>:r.es.s with : - e ; e6 c fr = ~ 
clan* while being opposed to the second surface, a.-.c es = .- 
of the third and fourth surfaces having a concave sha.ee 
depressed toward the inside of the inner lead. 

According to another aspect cf the present invention, 
a semiconductor chip is received inward cf the inner leads, 
ar.d electrodes loads) cf the semiconductor chip are 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semiconductor chip is mounted cr.tr the die pad. According 
to another aspect cf the present invention, the lead frame 
does not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a rei-nforcing fastener 
tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the sen;:; r .; J::: . 
chi? is fastened to the second surfaces c: the inner leads 
oy bumps thereby u be electrically connected to tne — 
leads. In the above descriptions, in the esse -.r.zz t.-.e 
terminal columns have terminal prrci.or.s which are £r£ - :c - 
on top ends cf the terminal cclur.ns, with the terminal 
portions made cf solders, etc. and exposed to the outside 
beyond the resir. encapsulate, while it is the norm that the 
terminal portions comprising the solders, etc. are exposed 
to tne outside beyond the resir. encar sulac e , _ z is not 
necessarily required for the terminal portions to be 
projected beyond the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they are not encapsulated by the resin 
encapsulate and they ere exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 

[WORKING FUNCTIONS} 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown in r:G . 13(b> _ 
required, i: is possible to provide a ser.: = or. =•_•=-. cr -, V1: 
in wr. iC h r.o protl-, are caused in „,...,..,. v ._ 
pcsiticn shift er.d colplanarity of the cuter : ,- r 
particularly, the use of a xulti-ci-.ed lead frar.e shace 
in a r.a.-.-er that inner leads have a thickness le £ . : - 5 . 
that of the lead fra.T.e blank by a two-step etching prrcess, 
that is, the inner leads are arranged st a fine pLzzr., cer 
-eet a demand for an increase in the pi- -urber cf 
semiconductor oevice. Furthermore, by using the lead fra.T.e 
which is fabricated by a two-step etching process as will 
be described later with reference to FIG. 1, -.he second 
surface of each inner lead has copianarity, and is 
excellent in wire-bending property. m addition, since the 
first , surface of the inner lead is also a flat surface and 
the third and fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 
coplanarity width upon wire bonding -process can be 
enlarged. 

{ EM30DIMEN7S j 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 

»»:so v: 25 
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w iwh a first embodiment cf the present inver.ti 
described hereinafter with reference to r ~Gs 
FIG. 2(a) is a crcss-secucr.a: view C f tr.e 
encapsulated semiconductor device a r r c r d i r. c tc 
embodiment cf the present Lr.ver.zizr... FIG. 2:bi is a 
sectional view of an inner lea: taken along the 1:- 
of :IG. 1(a), and FIG . 1(c) is 2 cress-sect icr.al vie 
terminal column taken along the line 51-52 cf TIG. 
Moreover, FIG. 2(a) is a perspective view c f the 
encapsulated semiconductor device acccrcing to the 
embodiment of the present invention, FIG . 2(b) is a 
view C f the resin-encapsulated semiconductor device o 
2(a), and FIG. 2(c) is a bctccm view of the 
er.capsvlazeo semiconductor device of FIG. 2 la). in F 
and 2, a drawing reference numeral 2 00 represents a 
encapsulated semiconductor device, 120 a semiconc 
chip, 221 electrodes (pads), 120 wires, 230 a lead i 
121 inner leads, 131Aa a first surface, 131Ab a s 
surface, 231Ac a third surface, 232Ad a fourth surface, 
terminal columns, 133A terminal portions, 132B 
surfaces, 233S a top surface, 233 a die pad, and • 
resin encapsulate. 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. : 
the semiconductor chip 110 is placed inward of the ; 
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2eec 's :3:. As can be ^a-'v e 

" ee — -> seen f rwn r - G . . ^ ^ 

-c. ....p .. 3 _ s mo>jrtsi or ^ _^ _ ^ ^ 

— :a=e -.here,; which is opposed 

' =«P »0 are _ r£ = _ 7 

... :s electron, connected tc the secc,c s , rf£:e 

= - -:-e inner lead 121 throa S h the „ ir ; - 2 « . 

cj-r.ecticr. between -~ e "" 

-"-"-encapsulated semicc-- 

=ev:ce ::o of this embodime- - d a - 

e -- c "= a " sternal ci- — •- • 5 

achieves cv • - ~ ... 

- , resi.-.-e.-.rapsuleted ser.icc- 

=ev:ce 135 via the terminal ~ s 

* S eac ~ i>«ir. 5 "-.ace 

- - -—pher.cal solder, on a ?rinzed cir _ 

— e tergal portions 133A located on the toe 

*" S ^ Ze ^ &1 CCi — -spectivelv. -, ., e 

-^--.-encapsulated semiconductor device 8f eh . .J. 

:s ?rrvid . . pret . etiv . ftMit 1M< ana iwM<(> a 

-rair.e is used can be adopted. 

"he lead frame 130 used * n the 

... tne semiccnouctor device 
= =0 .cco.- Si , 9 „ «„. ..,„ .^, ntnt ^ ^ ^ ^ 

" * e " t0 " " *~ *» "•• »<., u shapea by ,„ 
— e no „.s innet le . cs !31 „„ sch >re shtpM ^ 
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thickness less than that of : , e :o ,^ = 

other portions. Dan, bars 156 serve as a far. w-e 
er.^psulatir:- the semiconductor chip no with 5 — s .-- 
Screcver. although the lead frame 13CA which t« 
by etching to have the ccntcur as. show.- "3. r * :s 

- S * d in this Pediment, the lead frame is not lifted :c 
• ueh a contour because portions except the inner leads 131 
and the terminal columns 133 are not necessary. . The inner 
leads 131 have a thickness of <C Cm whereas the porticns 
=f the lead frame 150 ether than the-inner leads 151 have a 
thickness cf C.15 m which ecrrespends to the thickness of 
--he lead frame blank. The ether portions cf the l e£ = £ram . 
150 except the inner leads 151 may not have the thickness 
cf 0.15 as, but have a thickness cf 0.125 mm-0.50 mm which 
is thinner. The tips of the inner leads 131 have a small 
Pitch of 0.12 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second face 
SSlAb cf the inner lead 131 has a Substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown m FIG. 1(b), because the third and fourth faces 
131AC and 131Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in - h , inaer 2eacs :rres?ective Qf ^..^ = 

■■i^«r leads 131 is long or nor. The inner leads havir.c :. 
contour, r.t shown in FIG. S(a,. in which 
ir.r.er leads 121 are separated one frer. s.-.rt.-er. *- 
prepared by -.he etching process, and the inner leads ar 
resin-encacsulated after mou.nt-r.g the se.T.iccnductr r ch: 
therecn as will be described later.' However, where th 
inner leads 231 are long in -.heir length and have , 
tendency fcr the generation cf twisting therein. - is 
impossible to fabricate the lead frare by etching have 
the center as shown in ri3. Si.). Therefore, after 
etching -.he lead frame in a s-.ate where the zips of -.he 
i-r.tr leads are fixed :o the connecting portion 2 313 as 
show, in FIG. » (c} «>, the inner leads 121 are fi> :ed wi:n 
the reinforcing tape 160 as shew.-. - FIG . 9(0(0,, - htn . 
the connecting portions 2213 w-ch are not necessary in the 
fabrication of the resin-encapsulated semiconductor dev 1C e 
are removed by a press as shown in riG. 9(c) CM, and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG. 8. First, the lead frame 
230A, as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131Ab of the inner leads 131 are 
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directed upward IT'S, e (a)). 

Then, the senu conduct er chip ::c cs r.ou.-cec . 
cie pad :-b such tr.at the -surfaces of cha se-iccr.b— 
=hi= ::o o, which the electees ::: are ^Z^l 
directed upward ( ~TG . 3(b)). 

Nexi, after the sent conductor chip ;: 0 Ls - £C . £ . 
onto the die pad S35 , zhe eIectrodes ^ 
semiconductor chip HO and the second surfaces i3lAb 
ir.r.er leads 122 are bonded with each other using 


r ^ZG. Sic) ) 


cf 
wires 


S,b«e=^r,-.:y. ..,e.p,-.-.ic, is -.-.-..„ ou . 
==r.v..,r ls ,.: .-..!„ .., £ ...., : , : , Th,r« f: . r . 
«a.o..ry ? =.- :ions of frMM J3e w „ leh ... 

Pret -" US * S *"» U " -••"» » ""P* -« « "0 c UC by . pr .„ 

co form terminal coi-j.T.ns 12* a-- - > _ ft . 

<=..- c.so .he sice surfaces 

1333 of che terminal columns 133 :r-G. 8(d)). 

7r.er: # the dam bars * ^6 

"°' - ~ e -rarae portions 237, etc 

of c». !..«, - r . s , HM ... shown ia . f r>in<(vM - 

ch. po„, e ., s :j5A ,. ch „. d . oi t „, s . m .. 

.ph.ric.3 ,..„..- sr . .„.„,«, on :he outer surface ef e>ch 

»»ln.l col un „ 133 :o .-.bric.t. . r.. 1 „-.„e.p,„,. t . d 

semiconductor device (FIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
— n. of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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of the terminal columns 123 are covered therebv f"~ 
B:f};. At this rime, the pro:e:::v£ frame : = C functions : 
rei::f cr re the semiconductor device. In r:her ..ores, 
cr elective frame 26C serves ;: prevent moisture ::; 
leaking into a cap between the :es;r. encapsulate ' arc -re 
terminal columns due to the :a:; that the sice surfaces z : 
the terrr.ir.2l columns are expesec tc the outside, wherery a 
crack is not formed in the semiconductor device and the 
breakage cf the semiconductor device is avoided. However, 
persons skilled in the art will readily appreciate that it 
is not necessarily required to prrvide the protective frame 
IrC. Also, when such an encapsulating process by the resin 
is carried out using a cesirec mold, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces cf the terminal columns of the lead frame are 
somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 is cf cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of tne first embodiment. In 
particular, the crcss-sectic.nal views of FIG. 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG . 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1I20B resist patterns, 1130 first opening. 
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1240 second openings, 1150 first concave portions, 1 ; i 
second concave portions, 2170 flat surfaces, ar.c llfl a; 
ecch-i esistar.t layer. first, a water-soluble casein res is 
using potassium dichromate as a sensitive agent is ocatrb 
ever both surfaces of the lead : rar.e b 1 a n > 111: .-.ace : : a 
<2t nickel- iron alloy and having a thickness cf about 1.1: 
ttjt:. Is ing desired pattern plates, the resist filrr.s are 
patterned to form resist patterns 112CA and 112C3 having 
first opening 2130 and second openings 1140, respectively 

■ rrs. 11(a)). 

The first opening 113C is adapted to etch the lead 
frame blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that cf the lead frame blank 1210 in 
a subsequent process. The second openings HO are adapted 
to form desired shapes cf tips cf inner leads. Although 
the first opening 1130 includes at least an area forming 
the tips of the inner leads- 1 1 1 C, a topology generated by 
partially thinned portion by etching' in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a <8 3e f ferric chloride 
solution of a temperature of 577£ at a spray pressure of 
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o: u»< u , en :i:sz rtc .., M . tssts ss ^ ;;• 

bo-. :5n , ur ,, c . h .,. . s , p5h „ ccrret _ s _. = 

. — • - - c 

---hc, 9 h both surfaces c; :re . €£i . g _ _^ _ 

^ ,c: necessary to simultaneously e — — " " 

- e - — z ~~~ surfaces cf 

- -«< -•»«. M .„> n:o. Th« . hy be ,, el 

- *™. mo .„ . 1=s:: . a „ 3 . :y <( " 

£ , „ ,,. , tesl „ :i= . t , kt!) a 

p»« -a: t, s .. e .. ibM ?s# 

"" £ - "-~ e taken fcr the 0 = 

P--..C... cr.= secondary etchi.no 

Processes is less than that tak- -k. 

-K — ... .r.e case of etching of 

~-.v c.-.e surface of the lead '-*- e k-..- 

e c.2.-.< cn which the 

resist pattern 22203 is *c--» *~ - • 

-c....e_. S ucsequer.t2y, the surfac- 
pre viced with the first — - es « es 

--esses = 0 respectively etched 

" " 5 ° PeRin9 2:30 iS -=--^V =oate d w ith an 

-ch-resistant hot-melt wax ,acidic wax type MR - WB6 , The 

layer 1280 so as to fill up 

P — e -- rs * recesses 1250 and to 
cover the resist pattern 2120A ,ris. 21(c),. 

It is not necessary to coat the etch-resistant lave- 
over the entire portion of the surface provided with 
the resist pattern U20A. However, i t is preferre£j that 
the etch-resistant layer 2280 5e coated over the entire 
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pcrticn of the surface forced with the firs-. recess* 
and first opening 1130, as shewn ;r . FIG. :-. : = ; , b .. s 
■is difficult to coct tne etch-resiatar.t layer :: = ■: ; 
che surface pcrticr. including the first recesses 
Aithouch the etch-resistant layer 1150 wax emrlryec : 
embodiment is an alkali-soluble v 5x , any suited 
resistant to the etching action of the et chant ssiuti: 
regaining somewhat soft during etching rr.ay be used, 
for forming the etch-resistant layer 2160 is net limit 
the above-mentioned wax, but -ay be a wax of a _v-se 
-y?e. Since each first recess ::5C etched by the pr 
etching process at the surface forced with the pa 
adapted to form a desired shape of the inner lead t: 
filled up with the etch-resistant layer 1280, it is 
further etched in the following secondary etching croc 
"he etch-resistant layer 1-50 also enhances the mechar 
strength of the lead frame clank for the second etc 
process, thereby enabling the second etching process t. 
conducted while keeping a high accuracy. it is 

possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The incre* 
spraying pressure promotes the progress of etching in 
direction of the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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portion of the surface forced with the firs: recess- 
and first opening 2130, as shewn ir. TZZ . 11 ;c/, zezs 


is c: 


:o coct :r.e e:ch-:ei:^:er,: layer llrC c 


:he surface portion including 


tne 


Although the etch-resistant layer 1150 wax er.pl c/ec ; 
embodiment is an alkali-soluble wax, any suicarl 
resistant to the etching action of the etohant s o 1 u t : : 
regaining somewhat soft during etching nay be used, 
for fcrr.ing the etch-resistant layer 1280 is net 2i-.it 


above-menticr.ed wax, but -ay be a wax c: 
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type, 


etching process a: 


25 


Since each first recess 1150 etched by the pr 
he surface fcrmed with the pa 
adapzed to for:?, a desired shape of the inner lead t: 
filled up with the etch-resistant layer 2180, it is 
further etched in the fcl2owing secondary etching proc 
The etch-resistant layer 115 0 also enhances the rr.echar 
strength of the lead frame clank for the second etc 
process, thereby enabling the second etching process t< 
conducted while keeping a high accuracy. It is 

possible to enable a second etch&nt solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction of the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 


ses 


~: s 
: s 

:letelv 
-.g tr.e 


d by the 
>th sidf 
•s of the 
d toward 
me blank 
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Thus, 
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-)Z layer 
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in this 
uckness 
e first 
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surfaces 231 Aa of the tips of :, e inner 2eads „ ^ ; 

- r :G. 2, are flushed with one surfaces of remai.-.i.nc > - 

of tne inner leads having the sane chio.r.ess with the 7^ 
-'rare while being opposed to the second s-'e— 
the third and fourth surfaces are forced :c have a 
shape which is depressed toward -_he .- siie cf ., - 
leads, where a semiconductor chip i s ffiDu .,-. ed eR .„." M Z- 

e-ectrical connection therebetween, as i, . 
-vice according to a third embodiment as wi 1: b . des=riie , 
hereinafter, an increased tolerance for the connection, bv 
bum ?s is chained when the second surface 23:,b has [ 
concave shape depressed coward the inside of the ina . ff 
-ac. To this end, an etching method shown in FIG . 12 is 
"opted in this case. The etching method shown in FIG. 12 
- the same as that of FIG. 12 i, association with its 

primary etching Drocess a*-«- , 

3 . -ocess. Ai .e. completion of the primary 

etching process, the etching method is C 6nducted in a 
manner different from that of the etching method of FIG. U 
in that the second etching process is conduced at the side 
of the first recesses 1250 after fming up t , e second 
recesses HSO by the etch-resist layer 1160, thereby 
completely perforating the second recesses 1160. At this 
trme, by implementing the primary etching, process, etching 
at the side of the second openings U <0 is performed in a 
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sufficient manner. The cross se:: :o -, s * * 

including i :s rip, forced in eccc-a-— 

" * - ? ■ • - ■ ■ s e::r.;- 

•■M'-nod oz r; 3 . 12, ha, a concave shape oepressec tew.rc ::. 
ir.side of the ir;ner , ead . h€ s5 ._ ri c Jrf5 - s 
shew.-; :r. TZZ . 6 !b) . 

The etching method ir. whip- 

- r ?:::ejs _ = 

ccr.ouc-.ec a-, -.wo separate steps, respectively, £s i- 
of r:ss. u and 12, is generally railed a "two-step etch.ee 
method". This etching method is advent acecus in that a 
^sired fineness can be obtained. The etcn:nc .ethed used 
:o fabricate the lead frame 131A cf the fi.st embodiment 

shewn in r:o. =• involves the -v— s-«a 

s.rp e.cntno method and 

the method for forming a desired sr.ace of each lead frame 
pcrtron while reducing the thinness of each pattern 
f=r.T.e=. In particular, -.he etch.no method makes it 
Possible to achieve a desired fineness. accordance with 

~ th0d in riGs. 11 and 12, the fineness of 

--he tip of each inner lead 231A formed by. this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. Tor example, where the blank has a thickness t 
reduced to 50 Dm, the irrer leecls C£n ^ & fineness 
corresponding to a lead width Wl of 100 Dm and a tip 
Pitch p of 0.15 an, as shown in FIG. 11(e). In the case of 
using a small blank thickness t of about 30 Dm and a lead 
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width wi of 70 Dm, it is possible to form ir.r.er lea : 

having a fineness corresponding to an inner lead r * 

0.12 .run. Cf course, it may be possible to fcrrr. inner 
having a further reduced tip pitch by adjusting tne clan 
thickness t and the lead width Wl That is to sav 
inner lead tip pitch p up to 0.08 a blank thickness 

to 25 Cm , and a lead width Wl up to <C Crr. can 
obtained. 

In the case where twisting of the inner leads does net 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first embodiment , the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 1313 as shown -in FIG. 9(c) (<). 
Then, the connecting member 1313 which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) ) are cut to 
obtain the lead frame having the contour shown in FIG. 
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5(a), a reir.forcir.c - ao e 

' ^ - c - 5 ?c:yir.ice tare 
generally used, as shown ••- r -- 

' - w ;:! '' v <' • While 


=i=.i.Vt!,. ==.,-.=■,.- :, r: 3 . 5 ... o ; . . ser:;: , : _.. : 

-evice is counted cr. :r. e 

- - c ~ -.ere s : : 1 : :av ... . . 
--•i.-.* S r C ir. S tape attacheo therec.,. ,. £o ^ 

semiconductor device is encapsulated w, :h . r6£i , ~" 

condition where the lead frar- •-. 

- • cS ""e tape. r k < 

line Z11-Z12 illustrates a cut portion. 

The tip cf the ir.r.er lead 111 -- -, a • . . 

. e - ec3 -ra-e used 

t.-.e semiconductor device --•<= 

-- - --s - - r £ t e.T-odi.T.ert has a 

srcss-seccicnai shape as shew- •- r-- - Wl , . 

The tip 

- ° :a h£s an etched 5 la- s ..---._ a 

"- c - e surface) : 3 iAb 

wr.r c.~. is substantially - " * - - - 

y ~ £ ~ --••-•Jort has a width w 2 

s-tc.-.tly greater than the w w - - -- 

A - cppoiitt surface 

The widths Wl and W2 (abou- * 

U:a » £r * -ore than the 

wist.-, w at the central portion 

...e ..ps when viewed in 

the direction of the inner lead t-ckness tk 

-..-cKness-. Thus, the tip 

of -he inner lead has * . - 

has a cross-sectional shape having 

opposite wide sur'aces t« ,u 

u._aces. to this end, although either ©' 

opposite surfaces of the :: ? S31A can be easily 
electrically connected to a semiconductor device ,not 
shown, by a wire 120A or 1209f ^ embetfiment inustrates 

° f " Ched "« for wi.e-bonding as 

shown in nc. 13(D , (a) . In riG . „ f a reference 
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131Ab depicts an etched flat surface, 2 31Aa a surface' :: ■- 
lead frame blank, and 22-A and respectively, * elate: 

portion. the case of 13.3) -.a,, -;- er9 h£s 

particularly excellent in vire-bc.-.dir.g prrperty, ceca. = 5 
the etched flat surface does r.ct have rourh.-.ess. ri3. 
13;^; shows rr.ac -.he tip 1331= cf -_h e inner lead if t.-.e 
lead frame fabricated according to the process illustrated 
in FIG. 14 is wire-bonded to a semiconductor device. In 
this case, however, both the epposite surfaces of the tic 
1331B cf the i.-.r.er lead are flat, but have a wide- smaller 
then that in a direction cf the inner lead thickness. in 
additicn to this, as both the cppcsite surfaces of the tip 
13315 is formed of surfaces cf the lead frame blank, these 
surfaces have an inferior wire-bonding property as compared 
to that cf the etched flat surface of this first 
embodiment. FIG. 13{-) shews that the inner lead tip 
1331C or 1331T, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown): in this 
case, however, a pressed surface cf the inner lead tip is 
not flat as shown FIG. 13(-). Thus, the wire-bonding on 
either of the opposite surfaces as shown in TIG. 13( — ) (a) 
or FIG. 13(-)(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified exanDle o* ,-«. 

-• e res -~-encaps_:atrd 

semiconductor device in acccrce.-.ce w-- 

•abodimar.t of the present invent ic:. desc-- — 

hereinafter. FIGs. 2(a) through are rr ts s -aeot : r-.a 1 

views of the modified example of the res:- — -*-«..• 

semiconductor device in accordance w -- e 

embodiment cf the present invention. The se-ic---" 

device of the modified example eS shown in 3;a) , is 

different from -hat of the first embodiment in that a 
position of "the die pad 125 is chanced, that is, che die 
? "' 135 iS £XFC£Sd « = he 3y the fact that the 

pad 125 is exposed to the outside, the heat dissipation 
Property is improved as compared to the first embodiment . 
Also, in the semiconductor device of the modified example 
as shown in FIG. 3,b,, because the die pad 135 is exposed 
zo the outside, the heat dissipation property is improved 
as compared to the first embodiment. Unlike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces of the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c), 3 (d, and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in FIG . 3(a, and the modified e>:a,f. 
^own in FIG. 3(b), wherein the semi-spherical s,;^^ 

r.« used, and instead, the top surface* C " • -„ 

" - ■ e tei-i.-.a 

oclu.-.-.s ere directly used as the • 

"•• C - ?---"- 5. 

ar. entire manufacturing procedure can be si.t.?--;.-. 


•»•'•«. a resin-encapsulated semiconductor dev-« • 
accordance with a second embodiment C f th- --V s _ 
Mention will be described. riG. < (a , is 
sectional view of the cesin-enca P sulated semiconduc-c- 
=ev,ce in accordance with the second embodiment c- 
P-sent invention, PIG. < ,b> is a cross-sectional view 
: '" :5:£:::? inr - er :ea «' tSk ^ «iwg the line A3-A4 of 
<;a>. and riG. < ,c, is a cross-sectional view 
illustrating a terminal column, taXen along the line B3-34 

r:s. < U) . 9ecause an ou . er ap?earance of ^ 

semiconductor device of the second embodiment is 
s,bstantially the same as that of the first embodiment, it 
is not illustrated in the drawings. In FIG.- 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 21i electrodes (pads,, 220 w ires , 
"0 a lead frame, 231 inner leads, 231Ab a second surface, 
231AC a third surface, 23IAd a fourth surface, 233 terminal 
columns, 233A terminal portions, 2333 side surfaces, 233S 
top surfaces. 240 a resin encapsulate. and 270 a 
reinforcing fastener tape. In the semiconductor device of 
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thiS S6COnd emb0di — < frame 230 does ... ..... 

?3d ' the "^conduct =r chic 210 is fas— 
-ner leads 131 oy the reinforcing fa.tener tece 

che semiconductor chic 220 is — 
: . c --- ==--«cc«- £: 

e.ectrodes (pads) 221 to , he , e _^ 

" 6 .£-r:aces 23L.-.b - •» --• 

ims :eads 231 by "o. , :sc , ia :he ceee 

second embodiment, simi^rly 5 . sh . f _ ™ 

electrical connection betwe-r 

e.r. fcft# resir.-encaosuiated 
ser-.cccnduc-.or device 200 of this S rb-^ er - .., 

r,er - »-c an external 

= i S achieved by ., a 
. ■ . * •"■ - esi "-e»=«psu:ece d 

semiconductor device 20C via - 

.ermmal portions 233A 

each being -ace of a ser'- S5 

... " soide --' on a printed 

circuit substrate, with th- - e ~i'-» „ 

-e.m_.. c . portions 233A located 
on tr.e top surfaces 23 -S --- -~ a . 

5 =*-n»cnal columns 233, 

respectively. 

- addition, the semiconductor device of this second 

and lOtb,. rhe manufaccuring methed of tift $emiconductor 
device of this embodiment using th . lead ^ 
13 snaped by the etching process is substantially the same 

as that of the first embodiment -xceot rhar „ ■ , 

-xwept that, while in the 

case of the first embodiment, : he w<- e bondin 

e ~- e bonding process and 
resin .„c,p !ul . tin , proc . ss M ^ ^ ^ 

•*.«!» s .„ ico „ ducter cMp is fsstenea ^ ue in ^ r 


bonding process 

Ds J ~ a ■ - " ? -process 5re 
• — .„ a scare wherein thfi SfiRir=n ,, c __ ^ _ 

= ait ene j together with e •• - ""' '* 

... -' -ea-s : ; ; by 

-ei.-.rcr = ir.g fastener tape 270 ~" "' S 

■"—--/ t.-e ■ - - 

3 fc- .-recess 

. " ,, " ry »<"'•-•• 

P18e .„ , ft , t rM , a ; - 

-e sane way <s . h . 

— ... > y „ hich the , M ..._/:;* — <•-»»• 

— — ...... .: > ;:^ — 

•■ cor.-.c... es Jh . 

As this tine -h» . 

tap. 260 (th . p6 , yi!5i<f , . 5 
, . - c ; as sr.own <n rrr 

*0(O CO,, which reW _. . 

rT „ , *"« Action is used. 

' ^"-sectional v iews 

— ...--.tmg Edified exanples of cj) . semiconri 

, e semiconductor device 

- -e second embodiment. -r he _ mm . _ 
•-own in na . 5(aJ u devac. . s 

devic. 0 . th dl -"" KC "» "-»»-.«„ 

o. th. second embodi „ enr _ la thic 

«a.ic»„ductct chip th.,„ f wVeh „„ fc 

nas the electrodes is 
.=t. d --i,.d_p, sasshc „„ inncs S 
™- .»- „«,. iIiustrate se „ iconauc;er 

opined »ddi.. yi „ g the semlcon , uc[cr aevices 
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««t.d. the cop surfaces of , he : = " 

-rectly ,seo as the t. aina: ?=rtic ^ ... ^ 

:s -• = : •-•sec fi - = - _ h 
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• ------ r.-.ese E ., 4 ---„- 

-e-aus* = protective f rar . - s ... "~" 

cr " - s r.cr •.•se= a.-.c .... 

»■-■---'.=« 523s of the termi., a : " — = 


:23 are 

-e outside, a checking operation by a test 

easily performed. *" =B ~ Z * 

Hereir.after, a rDC ,_ 

res.--encapsu: a te=- semiconductor 


sc^;c:r,c'j r 

lew of rh e - - ^ 

"•--•-•=«P»al«--«d sericcnduc:cr 
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sectional 

— -^---encapsulated ser . icc 
=evtce of the third e.-r.ccc — - 

..... , c;b; ~ s * cross- 

• •-..»r..l view illustrating i-.-e- 'eadc 

e - e " S ' t£ «" along the 

— -e ,=-A6 of FIG. 6(a), ar.d r: -. e 

' " S a c "«-section a i 
•-ew illustrating a ter.T.ir.ai — •-- . 

= 5 . aker - ai =>"? '-he line 

= of FIG. 6(c). 3ers ,. ta 

30, rept , sertJ t semicondac:or 

310 . s.-iconduc-.or chip, 3! 2 bun,o t . 330 a . 

. -Jvi a Jead frame, 331 
inner leads, 331A a a firsz sur , ace . 

aCS ' 331Ab a second surface, 

331A.C a third su-'ace 

-ace, 33,Ad a fourth surface, 333 terminal 
columns, 333A terminal portions 33 3B 

P 1C " S ' 3338 side surfaces, 333s 

'op surf a ces, 2an 

3 <° a res:n encapsulate, and 350 . 
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fastened to the second scribes , 3:Al 

- ? - • , er ^=:s 

— -/...-.. bu=ps JU thereby t = be 

= to --he second surf5ces , 3; . b . 

by toe .-.chins process or r:c. :< s . 

U! " !b " ^ " d:hs wi * «* Jo^/:/;;, 

~ -to, ends o f «». inner iesds 33: ere :,- ;er " \ 

I"-" " * • t,i=.,..s-.,se direction 

- -the -set thee the s _, 33:Afc =; 

" -' " " ? — ---- --de or- lsa „ !eais 

• --red „„.„... 

*" ° S "»» "tond sc^es J3iAb ef 

- -r reeds » „. ., K , M1! , „ 

ser._o-= U ct or chip via burros, e£S v ^ 

»t-?s, e«sy connection can be 

•ccosplished as shown in FIG. :3(0 )(b) - . 

' ' (0) • f urtner, i n the 
=«• o f thl . [hird . teediMn: , „ in cass ^ 

« »co„d embodiments. «„. , aec:ric>1 „ nneccion betuMn 
th. r.,in-,„c.ps»3. t . d semico„ dU c-.or device 300 o f tM s 
■*—» « — «n extern.: circuit is eehi.ved b y mounts, 
«». r.si„-,„c,pscl. t . d semiconductor device 300 vie «„. 
««-..! portions 333* each bein, „ ade of . s . mi . sph . rie>1 
—er. on . pri „ t . d circui; ^ ^ ^ 

Portions 333* tested on the top s urf eces or the .ermine, 
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columns 333, respectively. 

In addition, unlike the semi conduct or device cf 
----st err.bodiir.er.t, the semiconductor device cf --- s 
embodiment uses a lead frame .hi- Ls shape- by -.he etc- 
process as shown in TIG. 12. However, the r.£.-,:act.- 
nethoc of -.he semiconductor device of -.his e.r.b=d:r.e,t : 
substantially the same as that of the first embcdtr.e.v 
except that, while in the case cf the first embedment, the 
wire bonding process and resin encapsulating process are 
performed in a state wherein -.he semiconductor chip ;s 
fastened to the inner leads, fn the case of this rhird 
embodiment, one wire bending process and resin 
encapsulating process are performed in a state wherein the 
semiconductor chip 310 is fastened to the inner leads 331 
via the bumps. Also, the cutting process for the 
unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cress-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention, m the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
terminal columns are directly used as the terminal 
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.portions. Because the protective , e 

a.-e .s not usee a.-.d 

side surfaces 3333 of th» 

- -c c _ Jr..-. S ""I 

=re e.vccsec 

to the oucsioe, a checking cDe«»-<o- ^ a 

• °- c y s - e st, etc. C£r . be 

e£s -->' performed . 

Hereinafter, a resin-encapsulated se .T.i ==.-.- 

device in accordance with a * 0 .— k 

c .our.h er.oocir.er.t c: 
Present invention, win be destrib-c r— - , , 

•• .c) is a cress- 
sectior.ai view of the resin— >- £DSU , a . a . 

— cosuiate: serr.ico.nduc- ~ - 
=evice of the fourth easbodir— r-~ 

-"• ,(o; ^ a cross- 

sectional view illustratinc i.-.r*- r ea „ s . . 

ea - s < taxen along the 

line A7-A8 of riG . 7<ai a^w 

" 5 ° -^s-sect:onel 
view illustrating a terminal — — --• 

•' - £Ken along the 2i- e 

37-38 of FIG. 7(b). 3e . ai , S p 

Se.aLse «n outer appearance of the 

semiconductor device of the f„,.„w 

....s fourth embodiment < s 

•ubstantially the same as that o- -he 0 K •• 

- ne Sw embocime.nt, it 

-s not illustrated in the crawir.es. t- r lc , . . 

: - n - IG - >> =be drawing 
reference numeral 400 a semico „ ductor 

«0 , S e„i conductor chip. m pads , <3 „ ^ ^ 
in„„ loads. «». . tir5t surfa „_ OMb , second s „ rf .ce. 
««e . third socf ece. 433Ad a ;ourt „ surface> <n terminji 
«lo„„ s . o 3 A t.rain.i portion,. <333 side surf>cBs _ <33s 
top .„«.„.. „, . „ sin e „ C8psL . 3ate _ aM insuUtins 
«»«ivo. In :he 5emieo „ ducter device of this 

en*odi„o„c. o„. sutfa „ o f the S e,iccnd U ccor chip „, on 
"Mch the p. ds m are disposed is fajtened m t ^ sec ^ 
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surfaces 431Ab of the ^ ^ ^ ^ ^ 

adhesive 4 70, and the pads 421 a- - e - - e c - 

s. surraces • 

o: the .r.ner leads 431 are eiec.r.cally cor.r.ectec ,,-.h 
-her by wi res 420. The semiconductor 
fourth embodiment uses the sa,e lead. frame which ia „„ 
the third eabcdi.-n.nt. which has : , e =3R . !J1 . r £s ^ 
FS5. lO.e) and 10(b). Also, in the case cf -.his f=; 
embodiment, as in the case of th . firs . ^ ][[ 
embodiments, the electrical ejection between the res 
encapsulated semiconductor device 400 of - hi , e . T . bodir 
and an external circuit is achieved bv MK:i3! t J ^ 
encapsulated semiconductor device 400 via the term- 
Portions < 33A each being made of a semi-spherical sold, 
on a printed circuit substrate, with the terminal oortic 
<33A located on the top surfaces of the terminal colun 
<33, respectively. 

ri3. 7(d) is a cross-sectional view illustrating 
Edified example of the semiconductor device in accordanc 
with the fourth embodiment of the pr'esent invention. , 
the modified example of the semiconductor device as shov 
^ FIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided, and the to. 
surfaces of the terminal columns are directly used as th, 
terminal portions. Because the protective frame is no, 
used and the side surfaces 433B of the terminal columns 43: 
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eXP ° Sed t0 ^ outside. a chec^~ oa 
e -c. can be easily performed. 

: EFFECTS OF THE INVENTION; 

present invention prcv-es , ree ,_ 

semiconductor dev<e- , ' "" ea *"" ?s --* = « = 
oev.ce employing the abcve . 

W....K . s capfib , e _ 

r e ce "-=' -cr the 

-.reaseo terminal number. Eurthermcre, z >. 

— ed semiconductor dev ice in acccrda^ ^ 

- - as , t , e case of b-1m a . J- - — - 

— ieadsas shown,, \ — avin g 

• .-.s a result c-- -w,, 

8 — - — * ;,t~ 

■<»«t. S ... r„ 1 n-.„ e . p . BUt . d .... 

a .ho--.,. d ... -«••— =n=„ct,r devic. hss 

"> • Pir.sitic c.pacitv .. 'educed 
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